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(54) [Xg!i0«ft;] V^7 4 hUm 



(57) [Kft] 

[ks] imhz a*tt±oie«ttft*ti3^-cttsi* 

[ttft^S] Fe 2 0 3 : 52-68 raol%, NiO : 0. 5 -10 
mol% % ZnO : 15 mol%l^T> CoO : 0.005 ~0. 5m 

mm* mKfo lain o <o%m t * 6 



r 
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MP 11-3813 



[*MfR#©ttB] 

[tt*3jl J Fe.O, 



: 52-68 mol°/<N 



NiO : 0.5 -10 mol%, 
ZnO : 15 mol%tJlT^ 

CoO : 0. 005 -0. 5mol%£*g^ BStt#H««iajnO 
[R*S2] 1MHz % 50mT. 80 < CK:fctt5a&# 300kW 

htm. 

[RAO! 3] Fe : 0 3 : 52-68 mol%, 
NiO : 0.5 -10 mol%, 
ZnO : 15 rool%J^T> 

CoO : 0.005 -0.5mol%£^K »«B#ISKWfcMnO 

Si0 2 : 0. 010 —0. 100 wt%*5 £tf 

CaO : 0.020 -0.300 wt%*£*TU £ bid^/cNb* 0 

s, Ta.Os, V s 0s, ZrO., Hf 0 2 , Tifc *5 £tfSn0: <£>¥ri>b 

attita t l @£ fcfi 2 «ejlLS\ 

Nb s 0 a : 0.005 -0.050 wt%. 

Ta 2 0= : 0. 005 — 0. 100 wt% x 

V 2 0 s : 0.005 -0.050 wt%, 

Zr0 2 : 0. 005 -0. 100 wt%, 

HfQ, : 0. 005 -0. 050 wt%, 

Ti0 2 : 0. 050 —0. 500 wt% % 

Sn0 2 : 0.010 —0.500 wt%, 

*« i wt%^T fc ft 5 J: 5 

[R*^4] 1MHz , 50mT\ BOKlZ&ft &&&& 300kW 
[0 0 0 1] 
[0 0 0 2) 

asfifssje*, = >t*^- * ft /gvx 

[0003] r ? ft^*#tt^SI/c-f©;M^tt#^ 



iff, i00kHzS:«x.5i5 4H»»«-CttfcJx5^^y 

fee 

io [0 0 0 4] roiSfc***^ ^«m^y=cy-f 

K tefrX~b\An-Zn7ik7*7<{ hit. iSj§8E»igTi£;b 
[0 0 0 5] rOMn-ZnS^i?-* h 

[0006] i^^^s^nt^ry^a^fj:, 

0 3 =52 mol%f+]£T' Zn0=20— 30 mol%"C*>5ffifiK«)Mn 
-It\%7=.=7o< h\*. ^i&^fcV^T, Kl ft^t>'(C^s 

ft 9, ajfet/h*<*S (K.Ohta, J. Phys. Soc. Japa 
nl8 (1963) 685) Q $.1t* Fe 2 0 3 =53-54. 5 mol%T* Zn 
30 0= 8-12 mo]%X'hZ>mi&<D\&n-Zn% i 7*7 4 M±, 
100kHz a**TOJ3*»«Ta*^fi<ft<5W»-C*> 

*VtV^ (-fe? 5*^X28 (1993)937) e 
[0 0 0 7] :©i3 4ft*«ln-Zn*7s7>f Ftt, 

i ookHzs^^Mis»*fc^ v >r % «a»*-e**o(sa* 

ft#tt5r^-r o L^Lft^b, rOMn-Zn^a?^ b 
*< ftSt-#i^a*^*#< ft5iv^5 4c^ s *>ofc B 
40 i MHzSS«±oKv^««m-^ t ft*5fiaffe4*tt«:^ 

[0008] ±Ba*©5t>»tttajter4, *m 

©«fi»«:^jeHi-5a*T-fc9, «fi»^S5<ftS^ 
#v^<0»5feo£ft5g!l^ds*#< ft5. rixIcoiNT 

50 5*saft*T©t r5(iot 9 LTV>ftV\ Sot, r 




( 3 ) 

3 

tf, 1 MHz«*B±©KJi*»«Tt>«!»***i-*t» 

[0 0 0 9] ffilitf. 500kHz£JL±^H«»«S:»«fc L 
fcttfii IT, #BB¥6 -310320*^«4if-Cli, Mn, 
Zn, Fe^K{b^4-S*BSc^i1"SMn-Zn^7^7W Md 

»*D^i LT«*©iMfc4fc*:**3*Tfts, 300kHz 

Tl^o 

[0 0 10] L36»Utt3&«e>, 8E**»e>Jt«ttffilf^»» 10 
T*fflV>^ttTl/^Mn-ZnS73i7W fttfK'ti:. 1 MHz 

[001 1 ] »MHzEJl±(7)i«Hj6»«c-eftffl$iX 

fctffe. :ONi-Zn*7j7^ Mi, fl);ilf #B8¥ 8 - 
310855#^««fllfcH«S*t"CV^aJ: ^<7)g$j£ 
#«t»0>Fe s O, 50mol%J^TT-fo«9, ±11 = 71: 20 

MM h 7 >xm>b t LT*tSK4B#ftttO)-o-efc 

[0 0 1 2] Fe 2 0 3 50mol%£ig;t5i|& 

fBtt7x7>f f£LT, ffilili«M¥2 -83218 

ffi?0«;SS«£*:5fe§U 100kHz, 200mT<£>& 
fl=r*(Oa^280KW/in 3, SgT*fe5Ni-Mn-Zn*7 3:5>r h 

oa*wtttt*iiT*bi", Kja«*«^©affl^BB 30 

[00 13] 

7x7^f h«4£»«+5w£t;:fc5c 
[0014] 

Smfcfltt, 1 MH2a*&±©K««ft«T<B:ji*«r» 
i-*adlSr8ESRLfc 0 tO**, Fe 2 0 3 50mol% 
£*8x. 3ft*<AMn-Zn* 7*7 4 V OSS*dt£fcNiO:ft 40 

[0015] (1) FesOs : 52-68 no]%, NiO : 0. 
5 -10 mo]%, ZnO : 15 mol%EJLT, CoO : 0.005 

-o.5moi%^^^, mmmnftt^nommttezm 

[ 0 0 1 6 ] (2) Fe 2 a : 52-68 mol%, NiO : 0. 5 
-10 mol%, ZnO : 15 mol%J£JlT. CoO : 0.005 - 50 




• ttBB?l 1-3813 
4 

dtdtlw, £ bJCSiO: : 0. 030 -0. 100 wt%*3 XXKa 

0 : 0.020 -0.300 wt%£^U £ bfcttzJMhQ* t 
Ta 2 0 5 , V 2 0 5 , ZrQ*, HfQs, Tifc fcitfSnQs fc3 

tfixS^ix^ia^fef^i®^^ NbsOs : 0.005 
—0.050 wt%, Ta 2 0 5 : 0.005 —0.100 wt%. V. (k : 
0. 005 —0. 050 wt°/ 0> ZrO* : 0. 005 —0. 100 wt%, Hf 
a : 0. 005 —0. 050 wt%, Tia : 0. 050 -0. 500 wt 
%, Sna : 0.010 -0.500 wt%, 5aSf*9T^3f LT& 

1 5 ftS»m*«:*t5: fc <t 7 ^ 7 h# 
[0017] 

l^oymM(omi&) EAT* ro^ic&VN-c, s#$. 

O^Tl^l"*. **5, g#$#T:fc5Fe 2 0 3 , NiO, 
ZnO, CoO, MnOli mol%T*^ U g$J$#EI#<E*AD 

[0 0 18] • NiO : 0. 5 —10 mol% 
NiO 0.5 mol%fcJ«fc4t^i »*(£«»** 

SfTil/^fe, NiO©£**H: 0.5 mol%£TP5£L 

T?Offi«ifc£Kia-r5i:* 100kHzSST*OttfflS:SfI»i: 
Ufc«"3|5f^itftLTiil3SZnO^*«SJ: 9'>ft< ft 5 

«ipi^*5. to**, ffi«^fcsv^ttjj^fiRftro#^affle 

T#5 0 r^rt^?)t*^TIl 0.5mol%jy±O 

10 mol%^±PSi: Lfcc 4i3, NiOSr^S*5i 

Oi:*t^^n5c 
[0019] • Fe 2 0 3 : 52-68 mol% 
Fe 2 0 3 ©*****tti-fr6i:, ftMKMW+a!) 

^ffiaTfes8o^#ifii^^Taife^*#< ^ 

fcfe, Fe 2 0 3 0^^*(i 52rool%S:TPSi: Lfc 0 — 

Hf^±5^'iOmt5 
^tt>T^->T'fo5Ni 2 *-r^->^7^^^ h^t° 

#«ft-t"5. t^fcfc, Fe*O>0*»£#*liNiO 
NiO***©*liDK:fl£t^l|^i-j&B*fc«. t:t, ± 



( 4 

5 

m>0-S%m<D±m\ZM&tZ>m. 68mol%£Fe s 0, £ 

[00 2 0] • ZnO : 15 mol%WT (OSr^ST) 

T#5. HP*?, ZnO^*#*J>4lM2^ ffJtttftttl? 

fclvg^lcte, ZnO*W*«r*JDS*iXlf t^L 
ZnOO^Wfifi, 15mol%£ig;i6£, 1 MH 
z, 50mT, S0t:iC:fcit3S^300kW/m 3 £±E£r 
feSOT% 15rool%£±PS£ Lfc e J: 5 #4 LWnOtf) 10 
£*S(4 10mol%«T"e*>9. ZnO^#**SlOffiHrt 
Clfcixli, 1MHz, 50mT, 8tfClC*5tt 3»££l50kW/m 3 

BTte-fsr. t*-e#a. ftfc, o s 

[0 0 2 1 ] -CoO: 0.005—0. 5raol% 

14, Kl =0i45«*-c*fc/h3<ft9, %*i)ZM<d 

u ki AStt:l^tti^:v^^uEttBfci3v^T/^^F <45© 

*«rt*tf#6. r^J:5 4Jft*»4. Fe*<ktt*& 

50mol%4rjBx.SNi-Mn-Zn^7 3i7^ hfc*5l*T tJSS 
+*■ HP*>, a**fi«$*5a*l4, NiOtCoOSrH 

CoO£^£-£5;r£T\ Zn0^ftO«'>^&/& 

§£h,6 0 Li»U4a«b, CoO*#**0.605mol%J:0 30 

»ffe^aoTit*-rSo *-r% coo 

©4**f4, 0. 005-0. 5mol% £ Lfc e 4*3, CoO^W 

t:i#fc5. r*t*:*t60*#*U^»*fcf4, Co 
O^ittO. 2mol%J£JLTiC$iJtgi-jxtfil\ 
[0 0 2 2] a±a^T#fc**Wfc36»a»5 7*5^ h 

[0 0 2 3] - Si0 2 : 0.01-0. 1 wt% 
CaO : 0. 02—0. 3 wt% 

LT«a*SrSSi-SOfc*»iaSttdi»-efc6. Si0 2 

fc»fcf4o. oiwt%a±*#i"s - t a*#* l < , ? 
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6 

tf6^0>%&aSd&g-efcS o CaOf4, SiO* t bh\Zj§Lft 

51 # ttJ-*-fc»l;:i40. 02wt%y±^#-T S w t t 
<, 0.3 wt%«:«*.T4*1-5i:l«*tt*WK 

iSTU»*^ot±#t5«)-C, *<D±PS£0.3wt 

[0 0 2 4] 

• Kbj 0s : 0. 005 —0. 05wt% 





0. 005 


— 0. 1 wt% 


v s & 


0. 005 


— 0. 05wt% 


Zr0= 


0. 005, 


— 0. 1 wt% 


HfQ. 


0. 005 


— 0. 05wt% 


TiO, 


0. 05 


-0. 5 wt% 


SnO, 


0.01 


-0. 5 wt% 



r©^?3l:^57 ^=7 4 V Vi® Tit, Nbs 0s , Ta- 0 5 , 
V : 0 5l . Zra, HfOi, Tift fc.tr/Sn0; ©&/i>ri>ibiSf;f2l,& 

[0 0 2 5) *&WX-ti, ±&Lfc«&;!M]J$#£££-SfcDD 
±!Ei§]Eteffi(CiDx.T < ^Pjl^Si0 2 , CaO, 
Nb ; 0 5 , Ta-0 5> V 2 0 s> Zr0 2> Hfft , Ti 0, i3 ± tfSn0= ©-g- 
tf^*i* l wt%«Tt *5 i 5 £3T1- 3 r 

L< tt 0.5%iUTT-fc.5„ 
[0 0 2 6] **5. *«^©S6«)Sr»^-r5fc«)ttt, 

14 850~i050'Cg*, ^«r£S(iaiaiioo~i250 < CSg 
[0 0 2 7] 




( 5 ) 

7 

bixft.ffi^t&l::. S^tajs£t?SiO ! *5o. 03wt%, CaO^O. 
084 wt%*5 ± V Ta. O s #0. 04wt% t tt 5 <t 5 l-SiO* , Ca 
O^itf Ta : Os£8yjDL7tg. Hl/tf-^S/i^ffll^T 

/ -W7'>'>3-^5wt%7}c^)g^l0wt%SD^T3teL > &lr^ 
T', fl-g22rom. Folium, * $ 5mmG9 ]) >?ft[Z&M 10 

<*\ 1150t;-e2^O^Srffofc o 
[0 0 2 8 J r©J:5tLr#fchfcft»flW!Hc#» 
SriEL (lfcfll2#, 2&«1#). (Atttt. ft*8S 
Jfc$g) (1MHz, 50mT) KlR5£LT\ 

■CKj3rtS«**«r*l ~17, ~13 

,, MnO, ZnO, NiO, CoO <OUfoVcZWE»k.-t Z> r i 

1MHz, 50mTfc.*5ttaafcte£ 300kW/m s gJlT 20 
\Z.%mx-*Z>Z. t&frfrZ. 4ft:, NiO i: CoO 

[0 0 2 9] (HJI&0!l 2 Fe : 0, : MnO : Zn 

0 : Ni 0 : Co 0 = 56. 75 : 37. 20 : 3. 00 : 3. 00 : 0. 05 m 
ol%o*»»dct45J:5»w, 3*ffi0U iPJfcfcLTtt 
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8 

&5J:5K> SiO.. CaOlC*D^T, Nb-O^TazOs, V,a, 
ZrOs, HfO., liOt&jLlfSnO.VKpfrtbm-ZixZl'^i'il 

a> i a*»»fc RWfcsam tft.. 

[0 0 3 0] r. 5 LT#bftfc£g#S*&Ko^T, $ 
[I££2, ^3IC^-f- 0 ~tf>S2, «3fcjj*i-»**»fe 

[00 3 1] (Hffi#!3)S#fi£## Fe.ft : MnO : Zn 
0 : Ni 0 : CoO = 56. 58 : 36. 40 : 4. 00 : 3. 00 : 0. 02 a 

ftftUftZmz. rrop, ffi&i&gii 925*C, &j£z&g 
I412001C£U »4iw*i-ft^ifi^t*5J:5»-. Si 

0-, CaOlwjDx.T, NbsOi, Ta ; 0 5) V,0i, ZrO- , HfO-, 
TiO, ±5 il/SnO- ©* frfeillftLS ^1* 2 *IUU:£:I& 

[0 0 3 2] r 5 LT»bJxfc***lWfcoV»-C. * 
l wt% *S *. S a*tt A*tt«« fc¥t-o~Z flMttf 

fcofc. 
[0 0 3 3] 
[=81] 
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Fe : 0s 


UnO 

(mo 150 


ZnO 

(mo IV) 


NiO 

llUU 1 fit 


CoO 
(no ISO 


IHHz/SOrcT/BOt: 




1 


v> fin 

oc. uu 


30 45 




1, 50 


0. 450 


208 




2 


00. ' J 


J l . LM 


3 nn 


3 00 


0. 050 


111 




3 


CO 10 

ol. It 


9R. lift 
t0. ou 


9 nn 
o. uu 


q nn 

3. UU 


U, vlQU 


98 




4 


CO 00 
0 1. it 


1 Q CD 

liJ. bo 


9 c,n 


in nn 

1U. uu 


n inn 

U. 1 uu 


128 




5 


c 7 in 
57. 10 


oo. bu 


i on 
1. UU 


9. AA 

0. uu 


n inn 

U. 1UU 


1S4 




6 


55. 50 


32. 40 


9. 00 


9 AA 
0. UU 


n i aa 

U. 1UU 


104 




7 


r r on 

5d. 30 


Ql CA 

ol. bO 


1 A AA 
1U. UU 


q nn 
o. UU 


n inn 

U. JUU 


lfll 

1 O J 




8 


54. 30 


/if. bu 


i c An 
10. UU 


9 nn 
o. UU 


n inn 

U. JUU 






9 


J 4. 1 0 


/A QC 

4U. jj 


5 AA 
0. UU 


n c n 
u. ou 


n n^n 

U. UOU 


113 




10 


r i rr 

54. 55 


03. 4U 


E. AA 
0. UU 


i nn 
1. uu 


n n^n 

V. UOU 


1 39 

10 6 




11 


CO 1 c 

58. 15 


o i on 

31. BU 


c nn 
O. UU 


c. nn 
3. UU 


n n c n 

U. UOU 


lfll 
1 U J 




12 


bu. 85 


off 1 A 
CD. 1U 


c AA 


q nn 
5. UU 


n n^n 

U. UDU 


13A 

iOO 


m 


13 


52. 65 


OO OA 

cL oU 


C. AA 

o. UU 


1 n nn 
1U. UU 


n n^n 

U. UOU 


1 AA 

I'l'k 




14 


CP P ft 

3D. bO 


oc Jin 
ob. 4U 


/ AA 

4, UU 


i nn 
6. UU 


n nnc. 
u. uuo 


1 1Q 




15 


C C CO 
3D. J3 


oc /n 
ob. 4U 


A AA 
4. UU 


i nn 
o. uu 


n nin 

u. UiU 


1 1 1 
111 




16 


5b. 40 


9C JIA 

ob. 4U 


j AA 

4. UU 


q nn 
o. uu 


n onn 

U. cUU 


OJJ 




17 


ob. 10 


oo. 4U 


J AA 

4. UU 


n nn 
o. UU 


n n c n 
u. UOU 


lUo 




1 


ay. 10 


oc on 

03. OU 


n nn 
U. UU 


ti nn 


n inn 

U. 1UU 


030 




2 


CC 7A 

03. /U 


99 on 
it. c\) 


1 7 nn 
1 f. UU 


c nn 
j. uu 


n i nn 

U. 1UU 




it 


3 


C.1 AA 


95 DA 

oo. yu 


i n nn 
lu. UU 


q nn 
o. uu 


n inn 

U. 1UU 


APS 


4 


.03. DU 


1R Qfl 
10. 3U 


0. OU 


q nn 
o. uu 


n inn 

U. IUU 


SB3 




5 


04. OL 


9n in 

£U. 1U 


^ nn 
<j. uu 


i° nn 

It. uu 


n nRn 

U. UDU 


3RG 
oou 




6 


cn 79 
DU. / c 


oc oo 
cd. CO 


c nn 

0. uu 


r nn 

0. uu 


o nni 

U. UU 1 




tt 


7 


/in 

jo. 4U 


39 ^ 
01. 33 


3 nn 

0. uu 


sn 


n R^n 

U. UJU 


UU«7 




8 


^9 on 


in 

• Oo. 1U 


q nn 

3, UU 


n nn 
u. uu 


n nnn 

u. uuu 






g 


55. 60 


32. 40 


9. 00 


3. 00 


. 0. 000 


40B 




10 


60. 10 


22. 90 


9.00 


8. 00 


0. 000 


415 


M 


13 


52. 85 


38.10 


9.00 


0, 00 


0. 050 


555 




12 


52. 75 


38. 10 


9.00 


0.00 


0.150 


435 




13 


52. 60 


38. 10 


9.00 


0. 00 


0.300 


542 



[0 0 3 4] 



IS2] 




( 7 ) 11-3813 
11 12 





SiO, 
MX) 


CaO 
MX) 


Nb,0s 
MX) 


7a,0. 
MX) 


V,0, 
MX) 


ZrO. 
MX) 


HfO, 
MX) 


TiO, 
MX) 


Sn0 3 

MX) 


l«Hz/50oT/40t 
fl&tl <«/»') 




18 


0. 01 


0. 084 


0. 018 














149 




19 


0. 02? 


0. 084 


0. 018 














129 




20 


0. 1 


0. 084 


0. 018 














148 




21 


0. 027 


0. D2 




0. 03 












148 




22 


0 027 


0. 084 




0. 03 












124 




23 


fl 077 


0. 297 




0 03 












139 




24 


0. 03 


0. 062 


0. 005 














144 


25 


0. 03 


0. 062 


0. 018 














115 




26 


0. 03 


0. 062 


0. 05 














139 




27 


0. 03 


0. 062 




0. 005 












146 




28 


0. 03 


0. 062 




0.045 












123 




29 


0. 03 


0. 062 




0. 1 












146 




30 


0. 03 


0. 062 






0.005 










145 




31 


0. 03 


0. 062 






0. 02 










137 




32 


0. 03 


0. 062 






0. 05 










146 




33 


0. 03 


0 062 








0. 005 








148 




34 


0. 03 


0. 062 








0. 04 








139 




35 


0 Q3 


0. 062 








0. 1 








142 




36 


0.- 03 


0. 062 










0. 005 






147 




37 


0, 03 


0. 062 










0.02 






135 


38 


0. 03 


0. 062 










0.05 






141 




39 


0.03 


0. 062 












0. 05 




111 




40 


0.03 


0. 062 












0.1 




125 




41 


0.03 


0. 062 












0.5 




146 




42 


0.03 


0.062 














0.01 


145 




43 


0.03 


0.062 














0. 08 


138 




44 


0. 03 


0. 062 














0.5 


149 



[O O 3 5) 



1*3] 



• # 









13 




( 8 ) 




W&S-r 11"" 
14 




SlOa 

Nil) 


CaO 
(vi X) 


(vtX) 


MX) 


V,0i 
(wtl) 


ZrO, 
(wtX) 


HfO, 
NtX) 


TiO, 
(tftl) 


SnOj 


lHHr/50»T/80t 
«**<kt»7« 3 ) 




14 


0.003 


0. 084 


0.018 














469 




15 


0.2 


0.084 


0.018 














1025 




16 


0. 03- 


0. 006 


0.018 














497 




17 


0.03 


0. 35 


0.018 














765 


it 


18 


0. 04 


0.084 


0.002 














533 




19 


0. 04 


0. 084 


D. 1 














869 




20 


0.03 


0.062 




0.002 












369 


« 


21 


0. 03 


0.082 




0.2 












698 


22 


0.03 


0.062 






0.002 










456 




23 


0.03 


0.0G2 






0.1 










498 




24 


0.03 


0. 062 








0. 0O2 








395 




25 
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